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(54) LIGHT SOURCE DEVICE 
(57)Abstract: 

PURPOSE: To obtain a simple-structure, small-size and 
low-cost light source device by providing an electric 
circuit substrate on which a semiconductor laser light 
source is mounted with an outline part of the 
semiconductor laser light source brought into contact 
with a solid pattern part. 

CONSTITUTION: An electric circuit substrate 14 is made 
of a glass epoxy resin or a paper phenol and provided 
with a solid pattern part 28 on the surface thereof on 
which a semiconductor laser 12 is to be mounted. The 
semiconductor laser 12 is so mounted that a bottom face 
30 forming its outline part is brought into contact with the 
solid pattern part 28. On the opposite surface of the 
electric circuit substrate 14, a semiconductor laser driven 
circuit pattern part 32 is formed, and electric circuit parts including a driver 1C for emitting the 
semiconductor laser 12 are mounted. The solid pattern part 28 and the semiconductor laser 
drive circuit pattern part 32 form a wiring pattern of the electric circuit substrate 14. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] Light equipment characterized by having the electrical circuit substrate which the 
semiconductor laser light source and this semiconductor laser light source can be mounted, and a circuit 
pattern has the semiconductor laser drive circuit pattern section and the poor pattern section, and has the 
poor pattern section of poor ** in which the appearance section of said semiconductor laser light source 
contacts in the poor pattern section, and the semiconductor laser light source concerned is mounted. 
[Claim 2] Said electrical circuit substrate is light equipment according to claim 1 which comes to have 
both the outer layers that are formed with a multilayer substrate and have the poor pattern section 
outside, and the inner layer which intervenes between outer layers and has the semiconductor laser drive 
circuit pattern section. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dcunages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[industrial Application] This invention relates to the light equipment used for the laser beam collimator 
unit used for the equipment which scans the laser beam modulated by the picture signal on a record 
medium, and records an image, the pickup unit of the optical disk using the semiconductor laser light 
source, etc. 

[ 0002 ] 

[Description of the Prior Art] In recent years, image recording equipments, such as a laser beam printer 
(LBP) which scans a laser beam and records an image, are known widely. 

[0003] As shown in drawing 5 , with image recording equipment, the photoconductor drum 112 which 
are the semiconductor laser light source 102 which is a laser unit and a collimator lens 104, the image 
formation optical system 106, the polygon mirror 108 that is deflecting system, the ftheta lens 110, and a 
record medium is arranged in accordance with the optical path 1 14, respectively. 

[0004] Reinforcement is modulated according to a picture signal and the laser beam injected from the 
semiconductor laser light source 102 is made parallel light by the collimator lens 104. Generally the 
injection light of the semiconductor laser light source 102 has the property which spreads in a radial 
from the point emitting light. When using the semiconductor laser light source for a laser beam printer 
etc., making injection light into the parallel flux of light by the collimator lens is usually performed. The 
laser beam made into parallel light is deflected by the polygon mirror 108, and through the ftheta lens 
1 10, on a photoconductor drum 112, image formation of it is carried out and it is scanned. 

[0005] Here, if the temperature of the semiconductor laser light source 102 rises, the luminescence 
quantity of light will fall, and in being a laser beam printer, image concentration changes. In order to 
obtain a high-definition output image, it is necessary to control the temperature rise of the 
semiconductor laser light source 102. 

[0006] Then, as shown in drawing 6 , in the conventional laser unit, the thermoelectric-cooling unit 1 1 4 
is formed in light equipment. The thermoelectric-cooling unit 1 14 is equipped with the Peltier device 
prepared on the radiator material 1 16, it cools the semiconductor laser light source 102 so that it may 
press down the temperature rise at the time of luminescence of the semiconductor laser light source 102, 
and it is controlled by the control circuit to hold the semiconductor laser light source 102 to constant 
temperature. 

[0007] The fin for heat dissipation with which the holder with which the lens-barrel to which 118 
support a collimator lens, and 120 hold a lens-barrel, the pedestal to which 122 supports the 
semiconductor laser light source, and 124 were formed in the radiator material 116, and 126 are 
electrical circuit substrates which drive the semiconductor laser light source among drawing 6 . 

[0008] However, if the thermoelectric-cooling unit 1 14 and this control circuit are very expensive and a 
Peltier device is used, since the background of a cooling surface will serve as an exoergic side, it is 
necessary to attach the heat sink for heat dissipation. This causes enlargement of equipment, and a cost 
rise. 
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[0009] To JP,4-1 1448 8, A, as shown in drawing 7 , a means to mount the semiconductor laser light 
source 102 in the metal substrate 128, and to radiate heat in the heat of the semiconductor laser light 
source 102 with the metal substrate 128 to it while forming a semiconductor laser drive circuit in the 
metal substrate 128 which has a heat dissipation function is [ that this should be coped with ] well- 
known. 

[0010] The setscrew with which 130 attach a holder 120 in a radiation fin among drawing 7 , and 132 
attaches it in the side front of the metal substrate 128, and 134 are driver ICs which are mounted in the 
background of the metal substrate 128 and drive the semiconductor laser light source 102. 

[ 0011 ] 

[Problem(s) to be Solved by the Invention] By the way, while a metal substrate has a heat dissipation 
function, it is expensive as compared with the common glass epoxy resin as a substrate, or a paper 
phenol substrate, and this causes a cost rise. 

[0012] Moreover, since semiconductor laser is DIP (dual in-line package) components, a hole is broken 
and mounted in a metal substrate. The hole which ended in the metal substrate 128 has the need for 
insulating processing so that it may not connect too hastily, and this also causes a cost rise. 

[0013] Furthermore, since a metal substrate forms an electric insulating layer in a substrate front face 
and prints an electrical circuit pattern on it, only the components for surface mounts can be used for it, 
but it can form an electrical circuit pattern only in one side. Therefore, as compared with the common 
electrical circuit substrate which a metal substrate can double-sided mount, substrate size becomes large, 
and this causes enlargement of equipment, and a cost rise. 

[0014] This invention aims at offering small and cheap light equipment with easy structure in view of 
the above-mentioned situation. 

[0015] 

[Means for Solving the Problem] The light equipment of this invention according to claim 1 is 
characterized by the configuration equipped with the electrical circuit substrate which the semiconductor 
laser light source and this semiconductor laser light source can be mounted, and a circuit pattern has the 
semiconductor laser drive circuit pattern section and the poor pattern section, and has the poor pattern 
section of poor ** in which the appearance section of said semiconductor laser light source contacts in 
the poor pattern section, and the semiconductor laser light source concerned is mounted. 

[0016] In the above-mentioned configuration, said electrical circuit substrate is formed with a multilayer 
substrate, and the light equipment of this invention according to claim 2 is characterized by the 
configuration which comes to have both the outer layers that have the poor pattern section outside, and 
the inner layer which intervenes between outer layers and has the semiconductor laser drive circuit 
pattern section. 

[0017] 

[Function] According to the above-mentioned configuration, the poor pattern section of poor ** contacts 
the appearance section of the semiconductor laser light source, the heat of semiconductor laser conducts 
in the poor pattern section, and heat dissipation is performed. Thereby, the heat dissipation effectiveness 
of the semiconductor laser light source improves, and the fall of the luminescence quantity of light by 
self-generation of heat is avoided. 

[0018] This can be realized with easy structure, without requiring a thermoelectric-cooling unit etc. 
Moreover, glass POKISHI resin and a paper phenol can be used for an electrical circuit substrate, 
double-sided mounting of the components for a semiconductor laser drive can be carried out, an 
electrical circuit substrate is small, and ends and a cost cut and the miniaturization of equipment of it are 
attained. 

[0019] Furthermore, the circuit board is form with a multilayer substrate, and according to the 
configuration which makes both the outer layers that have the non-circuit pattern section outside, and the 
inner layer which intervenes between outer layers and has the semiconductor laser drive pattern section 
provide, in addition to the above-mentioned operation effectiveness, the electric wave cure 
effectiveness, such as VCCI, is also acquire in the laser beam printer which carries out ON/OFF 
modulation of the semiconductor laser light source at high speed. 
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[ 0020 ] 

[Example] Hereafter, the 1st example of the light equipment concerning this invention is explained 
based on drawing 1 thru/or drawing 3 . 

[0021] As shown in drawing 1 , the semiconductor laser light source (semiconductor laser is called 
hereafter) 12 is directly mounted in the side front of the electrical circuit substrate 14 which drives this, 
and the collimator lens 1 8 on an optical axis 1 6 is supported in a lens-barrel 20. A lens-barrel 20 is held 
inside the tubed holder 22, and a holder 22 is fixed to the side front of the electrical circuit substrate 14 
with the stop screw 26 through the flange 24 of this end (lower limit in drawing 1 ). 

[0022] A glass epoxy resin or a paper phenol is used for the electrical circuit substrate 14, and as shown 
in drawing 2 , it equips the field which mounts semiconductor laser 12 with the poor pattern section 28 
(part shown in drawing 2 with many slashes) of poor **. The base 30 which constitutes the appearance 
section contacts the poor pattern section 28, and semiconductor laser 12 is mounted, as shown in 
drawing 3 . While the semiconductor laser drive circuit pattern section 32 is formed, the electrical circuit 
components containing the driver IC (illustration is omitted) which carries out the luminescence drive of 
the semiconductor laser 1 2 are mounted in the field (rear face) of the opposite side of the electrical 
circuit substrate 14. The poor pattern section 28 and the semiconductor laser drive circuit pattern section 
32 constitute the circuit pattern of the electrical circuit substrate 14. 29 are the substrate resist section 
among drawing 3 . 

[0023] By the above-mentioned configuration, the poor pattern section 28 of poor ** contacts the base 
30 of semiconductor laser 12, the heat of semiconductor laser 12 conducts in the poor pattern section 28, 
and heat dissipation is performed. Thereby, the heat dissipation effectiveness of semiconductor laser 12 
improves, and the fall of the luminescence quantity of light by self-generation of heat is avoided. 

[0024] This can be realized with easy structure, without requiring a thermoelectric-cooling unit etc. In 
addition, if thermally conductive grease is applied to the part with the pattern section 28 which was able 
to fly semiconductor laser 12 mounted by contacting, the heat dissipation effectiveness will improve 
more. 

[0025] Moreover, since it is the glass epoxy resin currently generally used with the electrical circuit 
substrate, or a paper phenol, the short circuit prevention processing in the case of mounting of the 
semiconductor laser light source 12 of the electrical circuit substrate 14 is also unnecessary, it can mount 
components, such as 1C for a semiconductor laser drive, in both sides of the electrical circuit substrate 
14, its electrical circuit substrate 14 is small, and it ends, and the miniaturization of a cost cut and the 
whole equipment of it is attained. 

[0026] Next, the 2nd example is explained based on drawing 4 . In the 2nd example, the electrical circuit 
substrate 50 is formed with a multilayer substrate (in drawing 4 , they are three layers), the solid poor 
pattern sections 56 and 58 are formed in the external surface of both the outer layers 52 and 54, and the 
wiring circuit pattern section 62 which connects Drive IC etc. with semiconductor laser 12 electrically is 
formed in it at an outer layer 52 and the inner layer 60 between 54, respectively. 

[0027] In addition to improvement in the heat dissipation effectiveness of semiconductor laser 12, by 
multilayering the semiconductor laser drive circuit board 50, the electric-wave cure effectiveness, such 
as VCCl, is also acquired in the laser beam printer which turns on/modulates [ off] semiconductor laser 
12 at high speed. 

[0028] In addition, in respect of cures against an electric wave, such as VCCI, the connection which 
connects the poor turn section to a ground side is possible, and if it restricts to the heat dissipation 
effectiveness of semiconductor laser 12, i.e., a heat sink, connection, such as connecting the poor pattern 
section to a ground or power-source side, is free. 

[0029] This invention is not limited to each above-mentioned example, but various modification is 
possible for it. For example, light equipment is applicable to image recording equipments, such as a 
laser beam printer, the pickup unit of an optical disk, etc. 

[0030] 

[Effect of the Invention] As explained above, with the light equipment of this invention concerning 
claim 1, small and the effectiveness it is ineffective to it being cheap are done so with easy structure. 
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[003 1 ] In addition to the above-mentioned effectiveness, in the light equipment of this invention 
concerning claim 2, the electric-wave cure effectiveness, such as VCCI, is acquired in the laser beam 
printer which turns on/modulates [ off] the semiconductor laser light source at high speed. 



[Translation done.] 
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